The 
Introduction
Urban trends and projections are increasingly used by policy makers not only for urban planning purposes but also by economists and demographers as one of the parameters of long-term economic and population projection models. The UN Population Division provides bi-annual urban projections and these are routinely used by various agencies. However, several authors have questioned their validity against the observed historical urban trends (Cohen, 2004 , Bocquier, 2005 . National data sources that form the basis of the UN database are criticized, mainly for the data inconsistencies observed in developing countries and for the difficulty associated with the lack of comparable urban definitions (Hugo and Champion, 2003) . However, the lack of reliable, timely, and regularly collected data is not the main concern for projections. The UN model has not fit past trends well (National Research Council, 2003 , Cohen, 2004 , systematically overestimating them because it is based on the assumption of convergent transition to high level urbanization and on the use of an incorrect assumption of linearity of the transition process (Bocquier 2005) . Conforming to the mobility transition theory (Zelinsky, 1971) , an alternative method has proved more effective in projecting urban trends at country level (Bocquier, 2005) . This paper explores urban trends and projections obtained for Africa in comparison with other regions of the developing world, using a variant of the alternative method of projections (Mukandila, 2010) on recent UN data (United Nations, 2009 ). We will systematically compare our projections for Africa with those of the UN at country level as well as sub-regional level. Results for Africa will be compared to those for other parts of the developed and developing world. Projections and their comparison are expected to help African policy makers to adjust and give priorities to urban or rural service delivery depending on the anticipated increase in urban population.
Literature review
The United Nations Population Division provides the most comprehensive and widely used urban estimates and projections at national level. UN generates data on urbanization by interpolation (starting from 1st July 1950 to the end estimation period, 1st July 2005) using available census or survey data. UN then extrapolate urban trends from 2005 to 2050 based on a linear regression model projection. The inter-period Urban-Rural Growth Difference, denoted rur at time t+1 in UN documents is the difference between urban growth and rural growth:
where u(t+1) and r(t+1) are respectively urban and rural growth rates in the interval of time [t,t+1[ and are derived respectively from urban and rural population at the time between time t and time t+1. The proportion urban (PU) is the fraction of the total population living in urban areas at a given time, expressed as percentage of the total. It can be derived at any time T between two censuses from urban-rural ratio as follow:
where URR(T) is the urban-rural ratio resulting from dividing the urban population by the rural population. 
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National Research Council (2003) , Cohen (2004) and Bocquier (2005) are among those who have criticized UN projection model because of its implicit assumption that all countries will follow the historical path processes of urbanization experienced by developed countries. It is regrettable that UN model and projections have not attracted more critical attention from users and demographers. Literature reviews on urbanization that are otherwise well documented appear to take UN projections as granted, which is expected when these documents are produced by UN agencies (UN-Habitat, 2008 , UN-Habitat, 2007 , UNFPA, 2007 but less so when they come from independent bodies or scientists (Worldwatch Institute, 2007 , Satterthwaite, 2007 , O'Neill and Scherbov, 2006 , Kessides, 2005 . Cohen (2004) was the first to investigate the quality of the available data, and the uncertainty of UN urban projection. Though he considered the data provided by the UN World Urbanization Prospects as invaluable and comprehensive resource on urban population change, the findings suggest lack of accuracy in past urban projections. The paper criticizes the UN assumption that urbanization in developing countries will continue more or less unchecked and that large agglomerations will continue to grow to extraordinary height into the future as source of projection errors. Cohen (2004) distinguished trends in large cities, intermediate and smaller cities in developing countries. He suggested that large cities will play a significant role in absorbing anticipated future growth but the majority of residents still reside in much smaller urban settlements. Contrary to the popular view, he suggested that by 2015, the proportion of the world's population living in large cities (having a population of one million or more) will approximate only 21%. Only 4.1% of the world's population would be living in "mega-cities" (having 10 million or more inhabitants). In other words, Cohen suggested that most urban growth over the next 25 years will occur in far smaller cities and towns.
The UN methodology assumes that all countries will follow in their urban transition the pattern of developed countries and reach the same level of urbanization over time. But empirical evidence shows that the urban transition follows different patterns according to the historical period each country went through and to its level of economic development. The curve formed by plotting URGD against PU shows different shapes, although most of them are indeed inverted U-curve. Graphically, it means that the plot of the urban-rural growth difference (URGD) against the proportion urban (PU) should form an inverted U-curve, starting at 0% or so and finishing at a maximum of 100%. At the end of the mobility transition, the proportion urban should saturate and urban growth declines to zero. This conforms to the mobility transition theory (Zelinsky 1971) that recognised that each country might follow the urban transition at its own pace. This seems to be indeed the case, as some western countries took more than two centuries to reach their current level of urbanisation whereas some other countries experienced the same transition in less than 50 years. However, we should be careful in taking a narrow evolutionist perspective on urbanization. The simplistic version of the evolutionist perspective, which considers past societies as rural and immobile, has been questioned (Skeldon, 1997) . Historical inaccuracies, especially regarding the assumed low and inconsequential mobility of ancient or developing societies, have been identified (Lucassen and Lucassen, 2009) . For his defense, it should be reminded that Zelinsky was careful to say that the progression through phases was indicated for an "ideal nation" (Zelinsky 1971:231) . The urban transition like any other evolutionary process is not linear. Zelinsky actually insisted that the process is gradual in space and time, starting from a growth pole (broadly speaking, Europe) and extending to peripheral areas through the spatial extension of the capitalist mode of production and, in particular, colonization. Not all countries should go through all phases in the same way as in the growth pole. Zelinsky is particularly concerned with countries that failed to progress in phases of demographic and urban transitions and he had difficulty admitting that the universality of the transition should not necessarily mean that transition is ending the same everywhere (Zelinsky 1971:242) . However, Zelinsky clearly stated that the transition modalities depend on the moment the transition started (Zelinsky 1971:249) . The urban transition in Africa started when the transition was well under way in Europe and even in other continents. This heterogeneity in transition does not mean that the transition obeys different laws in different parts of the world, but that the experience of early transitions is used so that late transitions occur faster. It took two or three hundred years for European countries to reach their current stage in the transition, while it took less than half a century for others. This is well illustrated by the varying speed at which vital transitions (Reher, 2011) and urban transitions (Dyson, 2011) The main reason for preferring xu over rur is its ability to control for population growth. Contrary to rur, which expresses a difference between growth rates, xu depends not only on this differential but also on the total population growth. When the total population grows less, the number of migrants from the sending area is also diminishing, thus reducing the potential growth of the receiving area. The use of xu can also be interpreted as a control of the capacity of the urban areas to absorb an excess increase in absolute terms. Urban infrastructures capacities grow at a slower rate than the population. This limit to urban growth is not captured by the rur. The projection using xu will then be constrained by the overall population growth and therefore be dependent on, but also sensitive to, the projection of the total population. Therefore, the following relation can be established... : Parameters computed for i, based on historical trends
The equation (7) models the excess in urban areas in the country i at the time t given the relation (6). It is understood that rur i (t+n) depends only on urban-rural growth differential while
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, i i i and http://aps.journals.ac.za xu i,t+n depends not only on this differential but also on the total population growth of the country i expressing the ability to control for the population growth (Bocquier, 2005) . Contrary to the UN assumption, Bocquier methodology suggests that each country will follow its own pattern of urban transition at its own pace and achieving its own level of urbanization. The speed of urban growth differs from country to country and is related to the economic position of the country in the world. In the Figure The proportion urban at which the URGD seems to converge to zero (called urban saturation point for convenience, when rural and urban areas are growing at the same pace) is different from one country to another and possibly corresponds to the urban capacity of the economy. The final stage of the transition depends on the country's position in the global system and defines when urban area is saturated.
In sum, the Bocquier model takes into account two factors: the speed of urban transition and possible urban saturation. The model relies belongs to the class of autoregressive, endogenous models, as the UN projection model. In other words, it does not use exogenous variables (such as GDP, HDI, etc.) to explain the proportion urban and its trend. Unlike the UN model, the Bocquier model does not impose convergence toward an average behaviour. Instead each country follows its own urban transition, leading to different level of urban saturation.
However, the Bocquier model cannot describe and adjust all historical trends. It assumes that the parameter β 0 should be close to zero for all coun- tries, although no constraint was imposed to that effect. Also, the model does not easily cater for highly unstable urban transitions as later exemplified with South Africa. In other words, in both UN's linear and Bocquier's curvilinear models urban transition is assumed to be stable, which might not be realistic in all historical situations.
Method and limitations
In the present paper, we explore a variation of the Bocquier model to analyse urban transition in Africa, in comparison to the rest of the world. Our model will also rely on UN urbanization series only. UN urban and rural population data used in this paper are those published in the World Urbanization Prospects (WUP 2010) using country results that are derived from census, country estimate, register of population, sample survey or UN estimate. The UN is then interpolating data at fixed dates starting from 1950 with 5-year increment up to 2005.Ideally, we would prefer to model the original data as provided by each country for the period 1950 to 2005, then project for the period 2010 to 2050. However, empirical data are not usually available to the public for most countries. We are therefore relying on UN estimate to compensate for the shortage of empirical data mostly in developing countries, and also to ease comparison with UN results.
Our analysis will focus on two variables, namely country population and urban population, for any individual country. The two variables are repeated measures across countries and time, forming a cross-sectional 5-year time-series that can be analysed as panel data. A variable named excess urban increase will be created to model growth over time of the each country (see previous section). Bocquier (2005) projected urban growth using the polynomial of second order. In the present paper, we are using a polynomial equation of third order with constant term equalled to 0, which conforms better to the theoretical shape of the urban transition, as exemplified in Figure 1 . The regression will be based on the following polynomial equation relative to the observed data:
where y is the observed value (rur) for the model, x the proportion urban, β 1 ,β 2 ,β 3 ,...,β k coefficients for j th power of the predictor (j=1,2...k), β 0 is the intercept of Y, a constant which is preferably equalled to zero, and ε is the error term.
The values of parameters will be determined by values that minimize the sum of the squares of distances between data points and fitted curve.
The intercept β 0 , will be constrained to equal zero for all countries. Considering that we are only considering data from 1950, well after the urban transition in most countries, this hypothesis is inconsequential but reflects that urbanization should in principle start from 0% urban population. Replacing x by PU(t), t being an index of time, we will model urban growth using a polynomial of third degree for country i:
The research will exploit the maximum likelihood random effect model to model the trend, but no attempt is made to use the goodness of fit or standard errors to project the trend or to give confidence interval of the trend. As the data are not real panel data but interpolated data at fixed time interval, the goodness of fit and standard errors would not be reliable. The model is implemented with the command 'xtreg' and options 'mle noconstant i(country)' in Stata. Despite the constraint imposed on the intercept, the third order polynomial model suffers from the same limitations as the second order polynomial model in its capacity to adjust unusual historical trends. According to the theory, Urban-Rural Growth Difference should follow an inverted-U shape when plotted against the proportion of the population who live in urban area (PU) over the urban transition period. However some countries do not follow this pattern. The historical inverted-U shape will be affected by country specific (idiosyncratic) historical trend. For example, South Africa's inconsistency in urban trend can find its explanation in the apartheid history where people had no free movement from rural and urban areas, at a time when the economy was declining due to international trade restrictions. China's urban trend is another example of a country where people were forced to live in rural areas (Cultural Revolution in China). When the policy restricting people to live in rural areas is lifted up a rebound is generally observed in the urban trend.
The limitation is not restricted to idiosyncratic historical trend. It also applies to change in urban definition that may have led to inconsistent urban trends. Although the UN Population Division tries its best to correct past trends using updated definition, we cannot exclude some remaining inconsistencies are changes in definition are not always documented, let alone consistent implementation in national reports. It is virtually impossible to identify for all countries of the world and even of Africa all the changes and the way they were implemented over the last 60 years. Cases in the Results section illustrate some of the historical or data limitations found in some African countries only. Whatever the underlying reason for inconsistency, trends that do not approximate the expected inverted-U curve will be dealt with in one of the following two ways: 1. Discard the early part of the series that has abnormal trends and use the rest (truncated series): the model will only take into account the period where there is consistency (bell shape) in URGD trend. 2. If all the series cannot be used (often the case with poor quality of the original data), the country will be discarded. A table of countries indicating the period affected by corrections is provided in Appendix I. Five countries had to be discarded, of which four are in Western Africa: Eritrea, Burkina Faso, Côte d'Ivoire, Mali and Nigeria. Needless to say that discarding Nigeria, the most populated country in Africa is a serious limitation to our projections for Africa as a whole. Also, among the other 56 countries or territories that were eventually adjusted, the early part of the series of 28 (exactly half of them) was truncated. Urban population growth in South Africa did not follow a trend consistent with the theory of urbanization. The situation in 1980 (when urbanisation virtually stopped) can be linked to the apartheid era and its laws imposing population to remain in homeland. When these laws were abolished (gradually in the early 1980s), a rebound of excess urban population was observed, followed by a rapid urban population growth until the process reached its peak in the years 2000s. The projection on South Africa using the period between 1980 and 2005 suggests that urban growth will continue albeit slowly until reaching 61.6% of the total population living in urban areas. The figure for Côte d'Ivoire is an indication that the historical data on urban population is not consistent with the urban transition model.The series shows that the proportion urban would keep growing and eventually reaching 100%. For lack of detailed information, it is difficult to say if this situation is due to faulty data, to change of definition or to the political and economic turmoil as the country experienced both a civil war and an economic recession. This is a good illustration of the limitations of the model to account for blatant inconsistencies in the historical series.
The following figures represent the urban-rural growth difference (URGD) against the percentage urban (PU) for a selection of other African countries. They show clearly that the URGD projected by the UN departs greatly from the curvilinear historical trends. Even with relatively poor fit, our projected trends follow better the observed trends. To note, our model fits reasonably well trends that lead to saturation, when the proportion urban hovers around a convergence point as in Mauritania or Niger. The aggregated URGD trends (historical and projected) show that urbanisation converges to fairly low level for all regions of Africa ( Figure 11 ). Because trends for some countries could not be fitted well with our model, these countries were removed from the aggregates. This is particularly crucial in Western Africa where data on Nigeria, the largest country on the continent, had to be removed, as well as Burkina Faso, Côte d'Ivoire, and Mali. The estimates for Western Africa are therefore very tentative. Finally Figure 12 depicts URGD trends for several developing sub-regions of the world. Africa and Asia (without China) form a specific group that departs from American subregions.
Discussion: urbanization trends and projections
In this section, we will first discuss the Africa being the most urbanized (beyond 55%), followed by Northern Africa (close to 50%), and Eastern Africa the least (barely above 20% In Eastern Africa, there is a clear distinction between least urbanized countries on one side (Burundi, Ethiopia, Kenya, Malawi, Rwanda, Uganda) where the percentage urban range from 10% to 20% in 2000 and will stay below 20% in 2050, and more urbanized countries (Tanzania, Zambia, Zimbabwe) to which we should add a number of islands of the Indian ocean as well as small countries (Comoros, Madagascar, Mauritius, Seychelles, Somalia), where the percentage urban varies between 22% and 43% in 2000 and will probably range between 29% and 50% in 2050. Djibouti and the Reunion Island are two exceptions, with percentage urban respectively 76% and 90% in 2000 with a slight increase to 77% and 92% foreseen in 2050. Eastern Africa illustrates well the importance of ports (i.e. access to maritime commercial routes) in urbanization: coastal countries and islands are usually more urbanized, all things being equal.
In Middle Africa, four countries had a fairly high percentage of urban population in urban areas (from 49% to 58%) in 2000: Angola, Cameroon, Congo and Sao Tome & Principe. Two countries were fairly urbanized, Central African Republic (38%) and Equatorial Guinea (39%), while Chad (23%) and Democratic Republic of Congo (30%) were the least urbanized in 2000. The exception is Gabon (80% in 2000). Our projections do not make these percentages vary much for 2050 except for Cameroon (80%) and Gabon (95%). Gabon illustrates the role of tropical and rain forests in constraining population growth in urban areas. For equal level of development, countries with large ports seem to be more urbanized.
In Northern Africa, the most urbanized countries in 2000 were Morocco, Algeria, Tunisia, Libya (53% to 76%) and Western Sahara (84%), as opposed to Sudan and Egypt (33% and 43%). Our projections add up to a maximum of 6 percentage points to these figures, with the exception of Tunisia (increase from 63% to 73%). In Southern Africa, there is clear divide between South Africa (57%) and Botswana (53%) on one side, and Lesotho (20%), Swaziland (23%) and Namibia (32%) on the other side. Again our projections for 2050 do not change much these percentages. To note, South Africa by far the most populous countries of the region, with 62% urban population in 2050, is lifting the percentage urban of Southern Africa from 54% in 2000 to 57% in 2050. In Northern and Southern Africa, we have examples of fairly large countries (in population and in superficies) that range at the intermediate level in terms of economic development, with around 60% of their population living in urban areas.
Lastly, urbanization in Western Africa appears to be fairly homogenous with most rates varying between 28% and 44% in 2000, with two low exceptions, Niger (16%) and Burkina Faso (18%), and two high exceptions Gambia (49%) and Cape Verde (53%). Projections to 2050 would keep most of these rates in the same range except for Gambia (from 49% to 72%) and Togo (37% to 49%). Despite the uncertainties of our projections on Burkina Faso, Côte d'Ivoire, Mali and Nigeria, we can make the reasonable assumption that their urbanization will not change much before 2050, considering that it did not change much either for other countries in Western Africa and in Africa in general. Therefore the estimate for the whole of Western Africa would remain below 40% for 2050, a level comparable to that of 2000.
In our model, the countries predicted to have the highest percentage of its population living in urban areas by 2050, will be the Reunion Island (92%, while the UN predicts 97%) and Gabon (95%, while the UN predicts 94%). Gabon is the only country in Africa where the 3rd order polynomial model predicts a higher percentage of urban percentage of the population by 2050 than the UN. Among African countries predicted with lowest percentage urban are all in Eastern Africa and include Uganda (12%), Burundi (15%), Malawi (17%), Rwanda (17%), and Ethiopia (18%).
Extending the estimate to the whole of Africa, which percentage urban over the 2000-2050 would stay virtually stable, slightly above 35%, excluding countries lacking consistent trends. With these countries included the percentage would probably not exceed 37%. Compared to other developing parts of the world (Figure 14) , Africa would remain one of the least urbanized continents of the world, only matched by Asia (without China). This is in sharp contrast with the UN projections (62% for all countries, 59% without the countries that we excluded for lack of consistent trends). The high urbanisation in Latin America can be partly explained by physical constraints of the Caribbean and countries along the Andes as population of islands and mountainous countries tend to concentrate more in cities. However, these physical constraints do not operate in highly urbanised Central America, although its level of development is comparable to the rest of Latin America. The level of urbanisation of Latin America actually reflects its higher rank in the world economy than Africa and Asia.
Conclusion
To summarize our findings, Eastern Africa region has the lowest proportion of population living in urban areas, and only 24% of the population would be leaving in urban areas by 2050 according to our projections, against 47% according to the UN. The model foresees that Southern Africa will have the highest percentage of population living in urban areas by 2050, essentially because South Africa is weighing heavily in the region. The model predicts that 57% of Southern Africa region population (62% in South Africa) will be living in urban areas while the UN predicts 77%. Northern Africa comes next to Southern Africa in our projections (49%) while the UN foresees 71% of population living in urban areas.The UN model projects that 68% and 77% of the population respectively in Middle Africa and Western Africa will be living in urban areas while our model foresees respectively 42% and below 40%. For Africa as a whole, the percentage urban will probably hovers in the future around the same level as currently observed, i.e. around 37%, contrary to the UN-projected 62% in 2050. In other words, the urban proportion will not vary significantly from 2000 to 2050 according to our projection model. If these findings were to be confirmed in the future, it would mean than the urban transition in Africa is already over, except in a few, generally small countries. This goes counter to the conventional wisdom that urban population grows faster than total population growth in Africa, independently of the progress in economic and social development. Our projections are based on historical trends at country level and do not make an assumption of convergence toward the high level of urbanization observed in developed countries, as the UN model does. Consequently the resulting projected picture is that of a very unequal urban world were Africa remains predominantly rural, after a fast but short period of urban transition.
Our projections, if they were to be confirmed, would have population policy implications. First, since urban areas in Africa are now growing out of natural increase rather from positive net migration (Chen et al., 1998) , urban growth in the coming years can only be controlled through reproductive health programmes and not through limitation of rural-to-urban migration. Second, even if the current levels of urban growth seem to exceed the capacity of African cities to absorb more population, the declining urban growth is disturbing from the economic development point of view. Urbanization is strongly associated with economic development. Stabilisation of the proportion of urban population slightly over the current level, i.e. well below 50%, is synonymous with persistent economic marginalisation of Africa in the world economy, to the exception of South Africa and North African countries, which economies are emerging. This underlines the inequalities within Africa and the leading role that countries at the extreme North and South of the continent can play to integrate the rest of the continent in the global economy. These countries attract already a number of international migrants from other parts of the continent attracted by the relative stability and prosperity of these intermediate-level countries, sometimes hoping to transit to more developed countries. Within-Africa economic migrations became a major population policy issue that will need special attention in the future, and more so when these migrations are also associated with political instability. Stabilisation below 50% urban also underlines inequalities within each country between rural and urban areas, but also within urban areas and within cities. The third policy implication is that of reducing these inequalities. The 'urban penalty' (the excess mortality in poor urban areas) that was thought to belong to the European 19 th century (Gould, 1998) , is now revived in African cities slums (Zulu et al., 2011) . Population and health policies directed at the poorest and often very mobile urban slum population need to be designed. To sum up, declining urban growth and stabilisation of urbanization at relatively low level as compared to the rest of the world has implications for all components of the population dynamics: mortality, fertility and migration. 
